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Introduction

The National Aeronautics and Space AdministratiASA) Independent Assessment Team report confooms t
the requirements stated in 5 U.S.C.81213(d) peMidne 19, 2009 U.S. Office of Special Counsel's GSIg No.
DI-09-1621 memoranduto Mr. Christopher Scolese, Acting Administratohi§report consists of four
sections:

Section 1.0: Executive Summary-The Executive Summary provides the backgroundhitating the
Independent Assessment (lA), the IA Team structhejnvestigative process, and the investigatisults.

Section 2.0: Investigation Details and ResuksThis section addresses the IA Team’s assessméme BFASA
Goddard Space Flight Center’'s (GSFC's) actiongéponse to Mr. Bassey Udofot’s technical conceuning
his employment at GSFC; the IA Team’s responsertoMofot’'s concerns as stated in the Office ofcde
Counsel's (OSC) letter; and Mr. Udofot’s additionadjuest to evaluate the use of tap water duriaditial rinse
operationMr. Udofot confirmed on June 17, 2009 that the |IA Bam’s list of areas to assess completely
covered his technical concernsThe results of the IA Team'’s list of areas tceassare documented in Section
2.2.2 of this report.

Section 3.0: Supporting Documentatior-Corroborativematerials listed as attachments referenced ingpert
are included in Section 3.0 (e.g., OSC letter, dspand reports).

Section 4.0: Acronyms—A list of acronyms (and their definitions) usedaighout the report is provided in this
section.
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1.0 Executive Summary

In a letter dated May 19, 2009, the Acting SpeCialinsel, U.S Office of Special Counsel (OSC) retpeethat
the National Aeronautics and Space AdministratidA$A) conduct an investigation into a “whistleblavge
disclosure that officials at the NASA Goddard Spelight Center (GSFC), Greenbelt, Maryland, areagmg in
conduct which may constitute a violation of a lauwe, or regulation and a substantial and speddieger to
public health and safety.”

Mr. Bassey Udofot, a former employee at the GSHEged that he witnessed “practices that placedeyeps
in danger of exposure to hazardous chemicals amgicmised the quality and safety of the producis tife
Plating Group handled.” Pursuant to 5 U.S.C. 1218(cl (g), NASA chartered an independent assesss®mt
to look into Mr. Udofot's allegations. As a resaftthis investigation, the Independent Assessri@&)tTeam
concluded that there wa® violation of law, rule, or regulation and that Mr. Udofot’s allegations that
operating practices placed employees in danger armbmpromised the quality and safety of the products
were not founded and did not constitute a substardl and specific danger to public health or safety
However, the investigation revealed that there evasnon-compliance with documentation procedurefosi
in the work instructions. Specifically, the teanurid that the GSFC electroplating laboratory diddatument in
writing the final test results of the gold platiagd nickel strike plating thickness, as expresselibUdofot in
the OSC letter (Attachment 1. OSC Letter). Theiptpprocess was developed in accordance with the
International Organization for Standardization (J001 (Quality Management System). According toS¥A
Policy Directive 1280.1 (NASA Management Systemid39] ISO 9001 is a type of management system. The
management system provides a structure whereby NZs®Aneasure how effectively it is performing itission
and meeting its objectives; focus on where impramnare needed; and ensure that value is deliteitg
customers.

Despite this non-compliance, there was no riskéofinal product or any risk to employees. As altesf this
investigation, the 1A Team has prepared a numbesadmmendations for GSFC to implement and is riefgr

this report to the Administrator for his review

1.1 Background: Mr. Udofot's Concerns

Mr. Udofot was employed at GSFC from March—Decen2®)8. He was the Aerospace Engineer Group Leader
at GSFC’s Advanced Manufacturing Branch Platinguprdrhe Plating Group conducts its activities ilFFGS
Electroplating Facility in Building 5 (Plating Lab)

Mr. Udofot raised concerns to OSC in the followtag technical areas: Industrial Hygiene (IH) anca(@y
Assurance (QA). With respect to IH, Mr. Udofot edswo specific areas of concern. The first areeootern
pertained to employee exposure to acid mists, dganiand heavy metals, specifically hexavalentrahnm,
through inhalation while working at the electropigttanks and during the use of shop air for pdngeng. The
second area of concern pertained to employee esggBuheavy metals and acids through skin exposghite
working at the electroplating tanks and duringube of shop air to dry parts.

With respect to QA, Mr. Udofot alleged that therergvproblems with maintenance of the plating tankke
GSFC Plating Lab that could compromise the qualitgt safety of the Plating Group product. Duringlthe
Team'’s interview with Mr. Udofot, he made clear bisicerns relating to the final product were mainly
associated with the way the rinse tanks were bmiagaged.

1.2 Background: Independent Assessment Team Aciiies

1-1
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Since GSFC had already conducted an investigattonMr. Udofot’s concerns in 2008, NASA decided to
charter an independent assessment team to revibassrss GSFC'’s data and to focus on Mr. Udofotiserns
as documented in the OSC letter. A principal objeadf this investigation was to determine whetkier

Udofot’s allegations that the plating operationsarged any hazard to the workforce or produced pjaled
product not conforming to the customer’s specifarabccurredIf any concerns expressed by Mr. Udofot in the
OSC letter could be validated or any other techrsagety or quality concerns emerged during thesgtigation,
the IA Team was to recommend the appropriate coveeaction to GSFC’s management.

On June 4, 2009, NASA Headquarters chartered thEebin. After reviewing the allegations raised by
Mr.Udofot, the IA Team determined the need for dietbassessments in the areas of IH, QA, and the
electroplating process to assure the safety oflpeopl equipment as well as the quality charactiesisf the
products to be plated. The IA Team also determihatithe IH and the QA experts on the team woubtdihghly
address the electroplating process concerns asfithe team'’s investigative work.

The IA Team members and their functions or areaxpértise are as follows:

- 1A Team Lead—Cheevon (Mi-Mi) B. Lau, Director of diis and Assessments at the NASA Safety
Center (NSC) located in Cleveland, OH

— Industrial Hygiene (IH)—Angela Windau, Certifieddustrial Hygienist (IH) responsible for the
Occupational Safety and Health Program in the NABé&nn Research Center's (GRC’s)
Manufacturing Facility located in Cleveland, OH

— Electroplating Process—Steven B. Hudson, Metallatévials Engineering Team Lead at the NASA
Marshall Space Flight Center (MSFC) located in ISuitie, AL

— Quality Assurance (QA)—James (Brian) Jackson, Qualudit Program Manager for Safety and
Mission Assurance (S&MA) requirements at the NS¢ated in Cleveland, OH

In June 2009, the IA Team conducted four telecemiees with the appropriate GSFC personnel to asltines
following matters:

— |A Team structure

— GSFC'’s points of contact (POCs) for the independssessment
— GSFC's timeline of technical events regarding Mdotbt's tenure
— GSFC’'s documented actions regarding Mr. Udofotisceons

— Technical information needed to assess the safigtyjaality of the electroplating process and
operation

— Personnel to be interviewed during the 1A Team&pkd site visit to GSFC the week of June 22,
2009

In accordance with the OSC letter, the 1A Team weagiired to interview Mr. Udofot as part of the éstigation.
On approximately June 12, 2009, NASA Senior Attgr8eari R. Feinberg provided Mr. Udofot with the
following information that would be referenced agihis teleconference with the IA Team:

- OSC’s May 19, 20009 letter to Mr. Christopher Scelescting Administrator for NASA (Attachment
1: OSC Letter)

— GSFC's Building 5 Plating Lab Facility Drawing (Atthment 2: Facility Drawing)
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— GSFC’s November 2008 Follow-Up Survey of the P@roup (Code 547.5) (Attachment 3: 2008
Follow-Up Survey of the Plating Group)

On June 15, 2009, Mr. Udofot notified Ms. Feinbbyge-mail of his agreement with the entire consdtributed
to him in the OSC letter.

On June 17, 2009, the IA Team held a teleconferantteMr. Udofot. The IA Team Lead explained thepose

of the teleconference was to reconfirm the 1A Teamiderstanding of the practices Mr. Udofot beliklie
witnessed and his concerns as documented in thel&@®€ The results from the teleconference comdil the

IA Team'’s understandingf Mr. Udofot’s concerns as stated in the OSC teftbroughout the teleconference, the
IA Team asked Mr. Udofot if he agreed with the |1Aam’s statements about its understanding of hisezos,

and in every instance, he confirmed that the |ArTesstatements were correct. The IA Team Lead adked

Mr. Udofot if the team completely covered his camseas stated in the OSC’s May 19, 2009 lettercaidirmed
that the IA Team did, but he also requested tha teareview the use of tap water during the finade

operation, which was not specifically addresseithénOSC letter. The IA Team agreed to review thasten.

On June 22, 2009, the IA Team traveled to GSFCcanducted a series of interviews. (See Attachmel# 4
Team Interview List for the interviewees and scHedguApproximately 25 people were interviewed from
June 22-24, 2009 and July 1, 2009. In generalAffeam conducted each interview in a private roith
only the interviewee and the IA Team members ienatance.

The IA Team thoroughly investigated each of Mr. tddg specific technical concerns. The detailediltssare
documented in Section 2.0 Investigation Details Radults of this report.

Based on the IA Team’s review and assessment aslks the 1A Teanfound no violations of law, rule, or
regulation based on Mr. Udofot's allegations. The IA teamrfdthat the concerns Mr. Udofot raisdid not
present a substantial or specific danger to publibealth and safety.

The IA Team did confirm and identifgn 1ISO 9001 requirement non-compliance to documerffinal test
results with regard to gold plating nickel strike fdating thickness.The non-compliance on the thickness
constitutes low risk to the form and fit of the plaed part. A functional test is performed on the plaed part
to validate it meets the requirements(See Section 2.2.2.2.3 Certification Documentatwrthe details.) The
IA Team provided GSFC with some specific recomménda for electroplating process improvements, Whic
are included in Section 2.2.2.2.3.

The worker exposure and process controls, safetyhaalth support, and procedures used in the GSFH@&tsg
Lab are appropriate and comprehensive. For thérefgating process and QA, the GSFC'’s Plating Ligjears
to be satisfactory. The Plating Lab is very clead maintained in good condition. Even so, the le&ds to
update its documentation used to define the platatiglation requirements of the plated prodirctaddition, the
QA function for the lab needs to define and impletrtbe proper methodology to certify that the pigti
requirements are met.
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2.0 Investigation Details and Results

2.1 Goddard Space Flight Center's Timeline of Eves

October 2009

At the |A Team’s request, GSFC generated a timalirevents pertinent to Mr. Udofot’s technical cents and
any actions GSFC took in response to those conpeimsto the IA Team's review. GSFC’s provided ¢iime is

addressed in Section 2.2 Independent Assessmemt. Téw IA Team’s independent review of GSFC actisns

documented specifically after each timeline entry.

The following is the list of GSFC employees refeexhin the timeline and their functions:

Name Title Organization Major Function
Adams, C. Sr. Plating Lab Technician Code 547, Served as Plating Lab Group Lead before retiring from
Bastion Civil Service and before Mr. Udofot became Group
Lead
Bidnick, T., Dr. Medical Director Code 250 Administer Center Occupational Medicine program
Bien, C. Industrial Hygienist Code 250 Provide Industrial Hygiene contract support
Blount, G. Asst. Director for Eng. Support Code 500 Served as Plating Lab Supervisor when Mr. Udofot
(former Branch Head for the worked for GSFC
Advanced Manufacturing Branch)
Bolt, R. Systems Safety Engineer Code 321 Provide System Safety support for flight programs and
the Center
Cody, R. Astrophysicist Code 691 Serve as Chemical Safety Committee Chairperson
Dalhoff, J. Industrial Hygienist Code 250 Perform Industrial Hygiene functions for the Center
Deza, R. Industrial Hygienist Code 250 Serve as Lead, Industrial Hygiene contract support
Hall, J. Ashley Labs representative — Employed by Ashley Labs
Harvey, K. Acting Group Lead, Plating Lab Code 547 Served as Lab Technician during the time Mr. Udofot
was the Group Lead
Hidrobo, G. Mechanical Technician Code 541 Assigned to (and co-located with) the Sample Analysis
(formerly, in Code 547) at Mars (SAM) project while a member of Code 547
Hunt, C. Plating Lab Technician Code 547 Provide technician support in the Plating Lab
Joy, P. Materials Engineer Code 541 (retired) Perform process engineering functions
Loughlin, J. Branch Head for the Advanced Code 547 Serve as Branch Head after G. Blount
Manufacturing Branch
Mitchell, J. Aerospace Engineering Code 547 Perform process engineering functions
Technician
Mooney, T. Member and Certified AESF American Assist as electroplating and metal finishing resource
Instructor, Professional Engineer | Electroplaters and
and Author Surface Finishers
Society (AESF)
Scofield, M. Safety Manager Code 500 Oversee Safety for the Directorate
Simonds, S. Associate Branch Head Code 547 Served as Associate Branch Head when Mr. Udofot
(retired) was hired
Taylor, J. Ashley Labs representative — Employed by Ashley Labs
White, B. Plating Lab Technician Code 547, Jackson & Perform facility maintenance and technician duties in
Tull, Inc. Plating Lab
White, L. Plating Lab Technician Code 547, Jackson & Perform facility maintenance in Plating Lab
Tull, Inc.
Wolfe, J. Plating Lab Technician Code 547 Perform lab technician duties in Plating Lab

2-1
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2.2 Independent Assessment Team
221 Goddard Space Flight Center Site Visit—Respse to Timeline of Events

The IA Team conducted interviews, toured the Baddb Plating Lab, and oversaw the independentataie of
air and water samples on June 22—-24, 2009 and®3uR009.

The air and water sampling conducted by GSFC 8201 the ones conducted by the IA Team in Jundalyd
2009 are analogous. The IA team sought to repliteteonditions that were existent at the time of Wtofot's
water sampling. During the air sample collectiodume and July 2009, sample parts or test plates we
intermittently processed. All process tanks wergnatoperational temperature and their respective
agitation/ventilation systems were functioning. Stondition maximized the process tank aerosolrgéioe;
therefore, the conservative air contaminant comagaoh measurements were obtained. GSFC IHs prsliou
performed their air sampling under the same camulitias those that existed when Mr. Udofot firstadihis
concerns in 2008. Both the IA Team IH and GSFC's jiidrformed area air sampling to collect worse case
concentrations. In addition, GSFC IHs performedgpeal air monitoring.

No parts were processed while the water samples @a@lected. This inactivity was not a concern sitie
Plating Lab personnel and management had previstedigd low throughput and periods of inactivityevene
norm. Therefore, the collected water samples reptdgpical Plating Lab operating conditions. Tlaeynot
necessarily encompass operational extremes. Inibstinces (June 22-24, 2009 and July 23, 2008 Rlditing
Lab conditions were similar to those during the GSFsampling in 2008. Mr. Udofot collected and stbivater
samples for analysis rather than allowing commetaiapersonnel to do so. Moreover, the sampleg wet
provided to the laboratory until more than a maaftier they were collected. Consequently, the iritygf Mr.
Udofot’'s samples may have been compromised andeftre, the data from the September 12, 2008 rdymrt
Ashley Labs are suspect. (See the July 23, 20Gditimentry.)

The IA Team provides additional informatidé\(Team sections) to GSFC'’s timeline of events.

GSFC Timeline of Events

March 3, 2008 Mr. Udofot is hired at GSFC.

April 8, 2008 Mr. Udofot and others observe a “whitist cloud” in the Plating Lab facility at
approximately 4:30 p.m. EST. Mr. Udofot and othanes instrumental in leading an
evacuation of the building as a safety precaufidm follow-up investigation determined
that the white cloud was water vapor generated flayidy building humidification
system. Mr. Udofot and others received public redtian/award for their safety
response from GSFC’s Deputy Center Director.

IA Team: Refer to Attachment 5: “White Cloud Mist” IncideReport

July 23, 2008 Mr. Udofot collected rinse water skafor analysis. (See Attachment 6a: IA—Water
Sample Report July 23, 2008). It is not clear fiwhat tanks the samples were taken.
Ashley Labs picked up the samples for analysis ogust 26, 2008. The following is
consistent with a conversation between Ms. Mel&uefield (Code 500 Safety Manager)
and Mr. Josh Taylor (Ashley Labs): Ms. Jane Hafil{ley Labs) handled the samples
for Mr. Udofot. Mr. Taylor indicated Ms. Hall ha@éweral conversations with Mr. Udofot
about the samples he had requested, indicatingtiuest did not make much sense to
them (Ashley Labs). Mr. Taylor overheard Ms. Hallihg Mr. Udofot that he needed
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more than one water sample for the various typemalyses that he had requested
(chloride, cyanide, chromium, and pH) and thatehgere concerns with the manner
used to collect and store the samples. Ms. Hafjddghe "samples" in as solutions since
they were not properly handled as samples.

The samples were not handled or preserved to etfsirantegrity prior to the analysis.
This was the concermNote: Samples obtained on July @3d August 18 were picked up
on August 26.

Ashley Labs did an original analysis on the sohdiand sent the report to Mr. Udofot on
September 12, 2008. Sometime later, Mr. Udofoedadind asked that chloride be added
to the analysis list. Ashley Lalpgrsonnel do not recall the date of this request, b
indicated the samples were still in possessioretti@ome chemicals, such as cyanide,
will decay over time.

When Ms. Scofield asked about the pH level of tiat®ns that the laboratory assayed,
Mr. Taylor indicated that the pH levels (3.3, 4ahd 4.9) were less acidic than a
carbonated soda such as Coca Cola.

IA Team: Based on this information, the IA Team conduetedther independent water
sampling on June 24, 2009 (see Attachment 6b: IA-teWaample Report June 24, 2009
for results) and July 23, 2009 (see Attachment®e:Water Sample Report July 23,
2009 for results). The sampling was funded by tB&€Nnd sent to Water Testing
Laboratories of Maryland, Inc. The results weret sirectly to the IA TeamNote: A
different lab was used to ensure the independeint® desting.

On June 24, 2009, four rinse tanks, two cold aralftaal hot rinses, were sampled for
conductivity and pH testing. Three of the four dxted conductivities below the lab’s
detection limit, 10 umhos/cm, and pH'’s ranging fréré to 4.9. The deoxidizer cold
rinse tank, A5, had a reported conductivity of 296hos/cm and the lowest pH, 3.1.
Although the latter conductivity is significantlgrger than the former, it is still well
within industry practice. More important, the hiptdl rinse tanks’ conductivities are
excellent. (Very low conductivity allows little chee for salts to form on the part's
surface during drying.) The pH values are lowentitkeal, 6 to 8, but not a reason for
concern. Typically, GSFC Plating Lab personneldalicold immersion rinses with spray
rinses. This practice serves two purposes: It levilee part’s surface fluid conductivity;
and, it neutralizes the surface’s pH, thus miningzZidrag out.” (Drag out is defined as
any process whereby fluid from one process taitkaigvertently transferred to another
process tank by the part being processed.) Sincenlabrinse tanks are the last tanks
utilized in processing, drag out from these taksat an issue. Finally, parts are exposed
to the hot final rinses for a short time. For mostals, this combination of pH and very
low oxidizing power is not a concern; that isJditor no chemical reaction occurs. (For
aluminum parts, pH less than the ideal targettof  can actually be beneficial since
aluminum’s minimum solubility occurs at pH 5.)

While reviewing the pH and conductivity data notadoncern was raised that the very
low water sample conductivities might interferelwiWater Testing Laboratories of
Maryland, Inc.’s test methodology, resulting indnarate pH measurements.
Consequently, Water Testing Laboratories of MargJdnc. sampled the same tanks on
July 23, 2009 to repeat the pH and conductivitsirigs Prior to the pH measurement, a
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August 2, 2008

September 16, 2008

supporting electrolyte was added to the sampleis. Standard practice ensures
conductivity is high enough to prevent pH electrpgection potentials from adversely
affecting the pH measurement. Test data showedA&nkgain, had the lowest pH and
highest conductivity of the four tanks tested, 4458 30 pmhos/cm, respectively. The
other three tanks exhibited conductivities at tetedtion limit, 10 pmhos/cm, and pH’s
ranging from 6 to 7.2. Comparison with previous phing test data (June 24, 2009)
showed all tanks except A5 had essentially the samductivities and more neutral
pH's.

Although tank A5 values differed substantially froime initial to the final IA Team
sample, both samples exhibited conductivities atfid pvithin reasonable operational
limits.

In summary, GSFC'’s Plating Lab does not attemptteere to a specific water quality
standard; however, all observed sample test ddieaite the lab meets the generally
accepted surface finishing industry practices. (&&mchment 10: Ted Mooney E-mail
on Final Rinse Tank Composition.)

Garcia Blount (Plating Lab Supemvisben Mr. Udofot worked at GSFC) authorizes
Mr. Udofot to initiate an investigation of sprayytrg plated parts on the same day Mr.
Udofot raised the concern to him.

IA Team: Mr. Blount provided the following information dag the interview with the
IA Team:

“Once Mr. Udofot informed me [Mr. Blount] of whae perceived to be an issue with
the Iridite rinse tank, | responded by asking hinmivestigate the issue further, document
the findings, and we would discuss and assessrtiimds at a later date. A day or so
later, | was in the Electroplating Lab [Plating l.aimd asked Ben White (Plating Lab
Technician) to show me what he thought Mr. Udofotiscern was with the Iridite rinse
tanks. He explained and demonstrated Mr. Udofatigern by dipping a sample witness
plate in the two rinse tanks and blowing it offlwén air hose. He also explained, in his
opinion, why he felt they did not need to purchasg “conductivity probes.” He stated
they run clean water to the Iridite rinse tankthie mornings and evenings for
approximately thirty minutes each. By doing thisféleit was not necessary to have the
conductivity probes active or even in use. Nevées® | supported Mr. Udofot and
allowed him to investigate his concerns. | did learn until much later that Mr. Udofot
asked the Applied Engineering and Technology Diexte (AETD) Safety Manager
(Melonie Scofield) to head or conduct the invedtaya ”

Refer to September 18, 2008 for Ms. Scofield’s oesp.

Close Call incident (see Attachim: Close Call Report—De-lonization Tank Burst
Incident) occurred with the water treatment sysigathin the Plating Shop (Building 5).
The incident occurred when the reverse osmosisopoof the system was switched from
automatic mode to manual mode. This caused pregsbrgld in the line and resulted in
the bursting of a de-ionized (DI) tank and the knag of another tank. There was no
damage done to the surrounding equipment (otherttteaDI tanks), nor were there any
personnel injuries.
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September 17. 2008

IA Team: The following is stated in Attachment 7: Close G&diport—De-lonization
Tank Burst Incident:

“Two employees went over to the RO (reverse osmegistem in the Electroplating Lab
[Plating Lab] and turned the RO system from aut@acrmabde to manual mode. About
one minute later pressure released around thedeylimeads. Shortly thereafter one
cylinder burst and another cracked. The systemtieasimmediately turned off. There
was about a 4-inch hole in the one that burst,aasighall amount of resin came out.”

ThelA Team asked Jim Loughlin to identify the two employeds.identified Mr.
Udofot and Larry White.

Also, the Close Call report states this:
“Causal Factor: Lack of knowledge on system dédsjggration by lab personnel.

Interviews with several members of the Electroplgtiab staff reflected limited
understanding of the RO/DI [reverse osmosis/dezation] water treatment system
operation. System operation and maintenance aegateld to an offsite service
contractor. Documentation and training on theesysis lacking. Generally the system
functions in a “hands-off” mode. While poor engirieg is the root cause for the tank
failure, operating the system in “manual” modeddoed over pressurization of the
system. Based on interviews, the operator lackibdifiderstanding of the system design
and impact of the mode change.”

ThelA Team asked Jim Loughlin to identify the operator. Hentified Mr. Udofot.

Mr. Udofot sends e-mail titl€dstomer Complains” to Larry White (Plating Lab
Technician), Ben White, John Wolfe (Plating Lab fAician), Katrina Harvey
(currently, Acting Group Lead, Plating Lab), anda@te Adams (Senior Plating Lab
Technician), with copies to Mr. Blount and Ms. Sefaf. The bottom of the e-mail
indicated that the complaints constituted a sadfstye.

E-mail (addendum) from Mr. Udofot included custeroemplaints: “The Customer was
pleased with the outward appearance of the plaiegbonent but soon found the product
corroded and not fit for the intended critical apgtion.”

IA Team: Mr. Udofot’'s e-mail appears on the following page
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From: "Udofot, Bassey J. (GSFC-547.0)" <Bassey.J.Udofot@nasa.gov>

Date: Wed, 17 Sep 2008 11:12:01 -0500

To: "White, Larry A. (GSFC-551.0)" <larry.a.white@nasa.gov>, "White, Benjamine J. (GSFC-540.0)[J+T]"
<benjamine.j.white@nasa.gov>, "Adams, Charles S. (GSFC-547.0)[BTI]" <charles.s.adams@nasa.gov>, "Wolfe, John E.
(GSFC-547.0)" <john.e.wolfe@nasa.gov>, "Harvey, Katrina F. (GSFC-547.0)" <katrina.f.harvey@nasa.gov>

Cc: "Blount, Garcia J. (GSFC-547.0)" <garcia.j.blount@nasa.gov>, "Scofield, Melonie E. (GSFC-500.0)"
<melonie.e.scofield@nasa.qgov>

Conversation: Customer Complains

Subject: Customer Complains

Dear Plating Group,

Addendum on Customer Complains

Good morning,
| am sorry to bear this bad news in spite of all the good works done here by the group.
At about 10 AM yesterday (9/16/08), | received two Customers in my office. A complains was made to me in regard product
quality we plated for the Customer.
The Customer was pleased with the outward appearance of the plated component but soon found the product corroded not
fit for the intended critical application.
Similarly, in the about the month of April 2008 at our usual 9 am ( Planner’s) meeting, Mr. Stephen Simonds, informed
every one in the meeting that a Customer negatively complained about our poor plating quality. | was made aware that there
are many other dissatisfy Customers with similar complaint and | have encouraged these incidences to be reported and on
time so we could service them better in the future.
As per my concern remarks last week, possibility exists to co-deposit interstitial organic elements ( chlorides, fluorides, H+ ,
hydrides and etc) with the actual metal films on component, if the final product was poorly rinsed.
A finished product may appear impressive on the exterior lusture but the hidden corrosive inclusion in the deposits is usually
one of the causes of failures.

In addition to the above, | like to mention that the final neutral de- ionized rinse water samples sent to the external
laboratory for analysis is in.
It shows that the 3 hot final de-ionized rinse water from bath in the plating lines “N and “ B” contains total dissolved

d cyanide ions at (0.06mg/l), toxic level, each,
d hexa-chromic ions at less than 0.5 mg/l toxic level, respectively

*  The final hot rinse neutral water taken from the tanks at different times/days are found to be pH 3.3, 4.1, and 4.9,
respectively.

. The result of chloride and fluoride corrosive ions is yet to be analyzed for concentration.

These are some of the reasons | have showed concerns that the wet toxic fluids on parts be
blown dry in a hood and not in an open air as currently practiced. Recent plans encouraged
by Mr. Garcia to improve our plating process approaches would greatly improve the quality of
NASA space components, our exposed health and environmental safety.

Let's be proactive and continue to improve our plating processes for our Customers
satisfaction.

Thank you every one and keep the good work.

Bassey Udofot
(Engineer Group Leader)
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September 18, 2008

September 24, 2008

Using Mr. Udofot’s input, the IA Team intervieweuktcustomer Mr. Greg Hidrobo
(Mechanical Technician assigned to and co-locatiéd tive SAM project while a
member of Code 547). Mr. Hidrobo explained the @adsr his visit to the Plating Lab:

“The nature of my visit to the Plating Lab was tvé diagnostics/corrective action taken
on a previously plated flight project. Mr. Udofotioduced himself to me as the Code
547 Plating Lab group leader on the same day twaslbringing the (SAM project)
bellows to Charlie Adams for inspection/correctaation (the bellows manifested some
green substance in the plated area). (These befladbeen initially plated
approximately 3 weeks earlier, awaiting furthergassing (brazing by Dr. Yuri Flom in
Code 541). In the interim, they had been storedpped in (SAM Project Contamination
approved) UHV [Ultra-High Vacuum] foil, inside aa@red stainless steel container
(SAM Project Contamination approved), inside a rabwithin a controlled environment
in Building 33).”

Note Mr. Hidrobo picked up these same bellows lgfEney were stripped and re-
plated).

See Section 2.2.2.2.2 Rinse Water Quality, Con2exnd Section 2.2.2.2.4 Customers
and Goddard Space Flight Center Plating Lab Pesd@omplaints, Concern 1 for more
details.

Mr. Udofot verbally informs Idsofield of his safety concerns with air-dryingtsan
the Plating Lab.

IA Team: Regarding Mr. Udofot’'s concerns about air-dryihg parts in the Plating Lab,
Ms. Scofield provided the following response:

“While investigating the employee’s complaint abpassible exposure to chemicals
when blow-drying parts in the Plating Lab, | [M&dHeld] had Ben White demonstrate
exactly how the process was done. Mr. White toe&rap piece of metal and simulated
the plating process, going through the dip ancermecess, including blow-drying.
What he showed me, was once they finished witththevater rinse, they walked from
one plating line to a designated area where thdyahaair line set up and blew off the
part. The process of blow drying was not aimechgbae, but mostly down at the floor.”

Note from the IA Team: Since the final rinse is heated, the part drie§own once it
is removed. There should not be much water remdueitig the blow-dry process. Both
GSFC IH and the IA Team IH conducted air samplegjd to verify the chemicals to
which the employees in the Plating Lab could beosgd. The data points from the air
samples show that exposure to the employees isvlibbbdetection limits or orders of
magnitude below the legal permissible exposurediniSee Section 2.2.2.1.2 Exposure
to Airborne Contaminants in the Electroplating Ro@oncern 2.)

The GSFC cross-directorate riezgts with the Plating Lab personnel to start an
investigation of the safety issue raised by Mr. fdti¢e-mail: Scofield, September, 25,
2008; see Attachment 8a: Possible Employee Expddare(e-mail)—a summarization
of the meeting and proposed investigation plan).

GSFC Team convened to investigate the complairgmileonsisted of Garcia
Blount/547, Richard Bolt/321 (Systems Safety Engirgupporting flight projects), Pilar
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September 25, 2008

Joy/541 (Materials Engineer), Jeff Dalhoff/250 (IIRoy Deza/250 (Lead IH support
contractor), Regina Cody/691 (Chemical Safety CoemiChairperson), and Melonie
Scofield/500 (AETD Safety Manager). Team intervidvitating Lab personnel
including Mr. Udofot, Ben White, and Katrina Harvéyn IH air sampling plan was
developed.

IA Team: See Attachment 8a: Possible Employee Exposure(Blanail) dated
September 25, 2008; and report issued June 20@8hatient 8b: Final AETD
Investigation Report on Potential Employee Exposure

Background On September 7, 2008, Mr. Udofot contacted higization’s safety
manager with a variety of safety concerns withmldb. In response, the safety manager
gathered a multi-disciplinary team consisting aftiPlg Lab management, IHs, chemists
(including a former Plating Lab chemist and opeatatnd Facility Manager. Mr. Udofot
walked the team through the lab to point out hisceons. In response to the concerns
Mr. Udofot identified, an air sampling strategy wdentified and implemented.

Note: The GSFC team had conducted air monitoring irPlaging Lab over the past 22
years. The sample results consistently showed #jerity of thedata points were

below the method detection limits The remainder of the data points has consistently
been found to be orders of magnitude below legahjssible exposure limits (PELS) set
by the Occupational Safety and Health Administrag@SHA) and the more stringent
Threshold Limit Values (TLVs) established as recandations by the American
Conference of Governmental Industrial Hygienist€@H). The concentrations
detected and the TLVs for the contaminants fouedoaesented in Table 2 (page 2-19).
Contaminants that were sampled represent the raostfll materials being used in the
lab.

The IA Team also conducted additional air samplinder the supervision of the IA
Team IH. For the details of the process and resagts Section 2.2.2.1 Industrial
Hygiene. The sample results all came back belowctighle limits with the exception of
hexavalent chromium, which was shown to be ordemsagnitude below the OSHA PEL
and ACGIH TLV.(See Table 1, page 2-18, for IA Team air sampleasyiits.)

Rinse tank water sample apabsilts (requested by Mr. Udofot) sent to the
investigation team. Results showed water/rinse samkple report (amended) with results
indicating pH of 3.3 and 4.9, chromium less thamrg/l, cyanide 0.006 mg/l, chloride <
1 mg/l. SinceGSFC had no specified acceptance criteria for ptésidual chemicals in
the rinse tanks, it is the Plating Lab’s practme@itain and replenish the tanks on a
weekly basis. This approach has demonstrated oaay iyears to produce quality plating
results and has not been shown to be a healthchewamployees.

IA Team: Because of the water sampling handling and seocagcerns previously
discussed (see July 23, 2008 entry), these reamatsuspect even though Plating Lab
sampling conditions were comparable. Chromium, @erand chloride presence in the
final rinse is neither unexpected nor detrimerdgiriocessing at the reported
concentrations. Regardless, the reported valuesitm standard practice for these
types of plating operations. In addition, reviewceftification packages for over 520
plating jobs did not produce any evidence to supiher conjecture that any part
processed at GSFC was rejected as a result of paprmmse pH. (See Section 2.2.2.2.2
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September 29, 2008

September 30, 2008

October 22, 2008

Rinse Water Quality, Concern 2 for more detail@p@uctivity rather than a specific
ion’s concentration is a better measure of rinseemguality. Further, the IA Team’s and
GSFC'’s air sampling has shown chromium and cyacaoskeentrations are orders of
magnitude below the legal PELSs, thus alleviatirgghmary health concern, inhalation.
(See Section 2.2.2.1.2 Exposure to Airborne Comtants in the Electroplating Room
for more details.)

Inputs by Dr. Bidnick (GSFC MalDirector) to determine the necessity of biotad)i
monitoring after an air sampling is conducted. Bidnick states that monitoring is
usually reserved for those with exposures abovadhen level or following a sudden
significant exposure incident.

IA Team: Dr. Bidnick wrote that he called the employee (Mdofot) to discuss the IH
exposure assessment, but Mr. Udofot was not aveiaid did not return the call. Dr.
Bidnick also stated that in the months prior tajimly, and subsequent to this time period,
no workers from the Plating Lab at GSFC were sed¢hé GSFC clinic complaining of
symptoms that would have been attributable to rabfdor airborne droplet toxic
chemical exposure; no medical documentation wasgdiated to the GSFC clinic from
physicians in the local community suggesting pdeditxic chemical exposure in any
workers.

Ted Mooney (member and Cer#fie8F instructor, Professional Engineer, and ajithor
was contacted by Jeff Dalhoff to evaluate the Rtpliab design. He replied with the
common practice for determining acceptable conatotrs for metals and cyanide in the
rinse tanks. This followed an e-mail to Mr. Moorfegm Jeff Dalhoff (GSFC IH)
requesting information on acceptable concentratidrtyanide and hexavalent
chromium in final rinse baths.

IA Team: Refer to Attachment 10: Ted Mooney E-mail on FRimse Tank
Compoaosition.

GSFC IH began to perform air $iaugpjas a follow-up to Mr. Udofot’'s September 17,
2008 safety concern for nickel, sodium hydroxidegadium), gold, and potassium (gold
and potassium were sampled to calculate the cydrudethe material potassium gold
cyanide). Sampling occurred between October 228 20@ January 16, 2009. Results
reported in May 2009 (Attachment 11: Bldg. 5 Plgtirab Air Sampling Report May
2009) were less than the method detection levelstive exception of sodium hydroxide,
which was detected but at a level well below theupational exposure limit (OEL).
Note: The detection limit is based on the analyticalhodtand not the instrument. The
method detection limits are included in Tables d 2npages 2-18 and 2-19, in Section
2.2.2.1.2 Exposure to Airborne Contaminants inBleetroplating Room.

IA Team: Refer to Attachment 11: Bldg. 5 Plating Lab Aar&pling Report May 2009.
The 1A Team’s IH sampled for sodium hydroxide agdriogen cyanide. The samples
were below the method detection limit. (See Attaehti3a: Bldg. 5 Plating Lab Air
Monitoring Oct 2008 Group No. M309-029; Attachmet®b: Bldg. 5 Plating Lab Air
Monitoring Oct 2008 Group No. M309-018; Attachmé&@t: Bldg. 5 Plating Lab Air
Monitoring Oct 2008 Group No. M309-012; Attachmé®@t: Bldg. 5 Plating Lab Air
Monitoring Oct 2008 Group No. M309-017; Attachmé®e: Bldg. 5 Plating Lab Air
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October 23, 2008

October 28, 2008

October 29, 2008

October 30, 2008

November 10, 2008

November 17, 2008

Monitoring Oct 2008 Group No. M309-027; Attachméat: Bldg. 5 Plating Lab Air
Monitoring Nov 2008 Group No. M316-054.)

GSFC IH air sampling conducteahiickel, sodium hydroxide (as sodium), gold, and
potassium. Results reported were less than theoaiistetection limit.

Note: Samples are often repeated as a means of vafid#tierefore, one knows this not
as a one-time event, but as sample events withstensy between them.

IA Team: Refer to Attachment 11: Bldg. 5 Plating Lab Aar&pling Report May 2009.
The IA Team IH sampled for sodium hydroxide andrbgén cyanide. The samples were
below the method detection limit.

GSFC IH air sampling conductedhéxavalent chromium, sodium hydroxide (as
sodium), and zinc oxide (as zinc). Results werg flean the method’s detection limit,
with the exception of sodium hydroxide, which waslleelow the OEL.

IA Team: Refer to Attachment 11: Bldg. 5 Plating Lab Aar8pling Report May 2009.
The IA Team IH sampled for hexavalent chromium aodium hydroxide. Sodium
hydroxide was below the method detection limit. Bdedent chromium was detected at
low concentrations (0.00006 mgfiand 0.000097 mg/H These concentrations are just
at the method detection limit. These concentratemsate to an 8-hr time-weighted
average (TWA) of 0.00003 mgfrand 0.000046 mg/inThis is well below the ACGIH
TLVs and OSHA permissible exposure limit of 0.05/mgas an 8-hr TWA.

GSFC IH air sampling conducteatioomium, copper, nickel, barium, hydrochloric
acid, and nitric acid. Results reported were Ibas the method detection limidther
sampling for nitric acid and hydrochloric acid watso less than the method detection
limits.

IA Team: Refer to Attachment 11a: Bldg. 5 Plating Lab Aan$pling Report May 2009.
The IA Team IH sampled for hydrochloric acid. Thaeples were below the method
detection limit.

GSFC IH air sampling conducteatfioomium, hexavalent chromium, nickel,
hydrofluoric acid, hydrochloric acid, and sulfuecid. Results reported were less than
the method detection limit.

IA Team: Refer to Attachment 11a: Bldg. 5 Plating Lab 8ampling Report May 2009.
The IA Team IH sampled for hexavalent chromium,rbfidoric acid, hydrochloric acid,
and sulfuric acid. The acid samples were belownbthod detection limit. Hexavalent
chromium was detected at low concentrations (0.6009/m3 and 0.000097 mg/m3).
These concentrations are just at the method detelatnit. These concentrations equate
to an 8-hr TWA of 0.00003 mg/m3 and 0.000046 mg/ftds is well below the OSHA
permissible exposure limit of 0.05 mg/m3 as an GYWA.

GSFC IH air sampling conductegbhosphoric acid. Results reported on November 13
2008 were less than the method detection limit.

IA Team: Refer to Attachment 11a: Bldg. 5 Plating Lab 8ampling Report May 2009.

2008 Follow-Up Survey of thdiRtpGroup (Organizational Code 547.5) provided to
Code 547 from Ching-tsen Bien (GSFC IH support icartor) of the Industrial Hygiene
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November 19, 2008

December 1, 2008

January 16, 2009

May 12, 2009

Office (IHO). Results indicated that all samplegevieelow the OSHA PEL and ACGIH
TLV. The report was updated and submitted as thg Ma 2009 report. The follow-up
report included additional sampling data colleatedanuary.

IA Team: Refer to Attachment 3: 2008 Follow-Up Surveylué Plating Group and the
final report Attachment 11a: Bldg. 5 Plating Laly Sampling Report May 2009.

Refer to Attachment 11b: Reconciliation Between@ueldard Space Flight Center
Industrial Hygiene Report Draft Recommendations Rimél Report Recommendations.

Mr. Udofot requested a copy afeBae IH Survey report from Jeff Dalhoff.
IA Team: Refer to Attachment 12: Code 547 Baseline IH Syr@ctober 2003.

First GSFC IH report of samplalteseleased with recommendations. Refer to
Attachment 3: 2008 Follow-Up Survey of the Plat®gpup.

GSFC IH air sampling conductedddd, barium nitrate (as barium), chromium,
potassium gold cyanide (as potassium and gold)usolydroxide (as sodium), and
nickel. Results were reported on January 23, 2(8¥e Attachment 14: Bldg. 5 Plating
Lab Air Monitoring January 2009 Group No. N019-0ZIhe samples results were less
than the method detection limit.

IA Team: The IA Team IH sampled for hydrogen cyanide, helentachromium, and
sodium hydroxide. Hydrogen cyanide and sodium hyideosamples were below the
method detection limit. Hexavalent chromium wasedtgd at low concentrations
(0.00006 mg/mand 0.000097 mg/H These concentrations are just at the method
detection limit. These concentrations equate t8-an TWA of 0.00003 mg/rhand
0.000046 mg/rh This is well below the OSHA permissible exposimet of 0.05 mg/mi
as an 8-hr TWA.

Health Hazard Evaluation of the PtatBroup (Code 547) report sent from Ching-tsen
Bien to Garcia Blount, et al. (See Attachment 1tigB5 Plating Lab Air Sampling
Report May 2009.) Report concludes GSFC'’s IH ainitaring and observations related
to Mr. Udofot's concerns. Air sampling results fordrochloric acid, hydrofluoric acid,
nitric acid, phosphoric acid, sulfuric acid, sodibgdroxide, barium, copper, hexavalent
chromium, nickel, and cyanide indicated that cotragions were very low or non-
detectable and that the general ventilation systeonld be sufficient to control
contaminants.

Note: The general ventilation system is not checkedlegtyy however, the push-pull
ventilation system is checked annually. Since cotraéons were so low or non-
detectable, this approach is adequate.

Recommendations regarding Personal Protection Eeprip(PPE) and blowing off parts
were included in the report.

IA Team: Refer to Attachment 11a: Bldg. 5 Plating Lab 8ampling Report May 2009.
To understand the differences between the drafeiter 2008 report (Attachment 3:
2008 Follow-Up Survey of the Plating Group) and theey 2009 report (Attachment 11a:
Bldg. 5 Plating Lab Air Sampling Report May 2008ge Attachment 11b: Reconciliation
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June 12, 2009

Between the Goddard Space Flight Center Indudigigiene Report Draft
Recommendation and Final Report Recommendations.

Final report (see Attachment 8b:IIAEI D Investigation Report on Potential
Employee Exposure) issued for AETD investigatioemiployee exposure. The report’s
conclusion is as follows: Based on the samplinglteslevels of selected contaminants
appear to be well below occupational exposure siniitoreover, concentrations of most
of the sampled contaminants of concern were nettile. This may be due in part to
limited workload in the Plating Lab, the existervdg@ush-pull local exhaust and general
room exhaust ventilation systems, and tendenclgeo€bntaminants of concern to remain
in the liquid or solid phase. Covers for the plgthaths were discussed to limit potential
exposures even further, although it would be diffito demonstrate a measurable
benefit. Activity levels never increased enoughgersonal sampling so that area
sampling was the most protective sampling thatdbel performed.

The processes currently in place for blow-dryinggappear to provide adequate
protection for employees since the air samplingltegre well below exposure limits
and indicate personnel are not placed at risk frdralation hazards. Employees must
continue to wear required PPE, perform blow-drnahgpecified locations, and not aim
drying operations toward other employees.
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222 Goddard Space Flight Center Site Visit—Respae to Mr. Udofot's Concerns as Stated in
the Office of Special Counsel Letter

2221 Industrial Hygiene

Mr. Udofot stated his safety and health concernth@nOSC letter. On June 17, 2009, the 1A Teamespoth
Mr. Udofot by teleconference. During the telecoafere, the IA Team IH confirmed with Mr. Udofot thas
concerns were in two main areas:

1. The first area of concern pertained to employe®sure to acid mists, cyanides, and heavy metals,
specifically hexavalent chromium, through inhalatwhile working at the electroplating tanks and
during the use of shop air for parts drying.

2. The second area of concern pertained to employgeseres to heavy metals and acids through skin
exposure while working at the electroplating taakd during the use of shop air to dry parts.

The IA Team IH also asked for additional informatio narrow the scope of the investigation suctpesific
contaminants that concerned him and the specifikstaMr. Udofot stated he was concerned about tkksand
N-2, hexavalent chromium (Iridite), and the cyarlide and gold room, both of which use cyanidesalde
expressed concern for exposure to potassium hyakpgbdium hydroxide, and sulfuric acid. The infation
was used by the IA Team IH in conducting additiaiaksamples and in formulating questions duringriviews.

The evidence provided under each concern statdtefun this section is based on the following:
* Interviews with employees (Plating Lab employees mmanagers; and GSFC IHs and Safety Engineers)
* Review of laboratory procedures and hazard analysis

» Review of past personal and area air samples ¢etlec the Plating Lab as well as new samples
collected

Note: The following items and documents were reviewedmto or during the visit to GSFC:
* Ventilation Surveys for the local exhaust systerdus the Plating Lab
o Attachment 12: Code 547 Baseline IH Survey Oct@o€3
o Attachment 22: Copy of LEV GSFC Working Copy
o Attachment 23: Bldg. 5 Plating Lab Push-Pull Veaitdn Survey 2008
* General IH Hazards Assessment of Plating Lab
o Attachment 12: Code 547 Baseline IH Survey Oct@o€r3
o The Chemical Hygiene Plan for the Plating Lab (\@dwnsite)

* Employee Training Records for Respiratory Protect®ersonal Protective Equipment, and Hazard
Communication (viewed onsite)

» Air Sampling Reports as follows:
o Attachment 3: 2008 Follow-Up Survey of the PlattBgpup
o Attachment 11a: Bldg. 5 Plating Lab Air Samplingod@e May 2009
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o Attachment 11b: Reconciliation between the God&padce Flight Center Industrial Hygiene
Report Draft Recommendations and Final Report Revanadations

o Attachment 13a: Bldg. 5 Plating Lab Air Monitori@ixt 2008 Group No. M309-029
o Attachment 13b: Bldg. 5 Plating Lab Air Monitori@rt 2008 Group No. M309-018
o Attachment 13c: Bldg. 5 Plating Lab Air Monitori@ct 2008 Group No. M309-012
o Attachment 13d: Bldg. 5 Plating Lab Air Monitorii@rt 2008 Group No. M309-017
o Attachment 13e: Bldg. 5 Plating Lab Air Monitori@ixt 2008 Group No. M309-027
o Attachment 13f: Bldg. 5 Plating Lab Air Monitorir@ct 2008 Group No. M316-054
o Attachment 14: Bldg. 5 Plating Lab Air Monitoringrd 2009 Group No. N019-027
o Attachment 15: Bldg. 5 Plating Lab Field ActivityeRort Oct 1987(3)
o Attachment 16: Bldg. 5 Plating Lab Field ActivityeRort Oct 1987 _01(3)
o Attachment 17a: Bldg. 5 Plating Lab Air Monitoridirt 1987 Feb 1988(4)
o Attachment 17b: Bldg. 5 Plating Lab Field ActiviReport Feb 1988(3)
o Attachment 18: Bldg. 5 Plating Lab Field ActivityeRort July 1988(2)
o Attachment 19: Bldg. 5 Plating Lab Air Monitoringug 1999(3)
* “Employee Possible Exposure Issue” e-mail issugutedeber 25, 2008; final report issued June 2009
o Attachment 8a: Possible Employee Exposure Planai@-m
o Attachment 8b: Final AETD Investigation Report astéhtial Employee Exposure
* Building 5 Plating Facility Bath Profiles—April 2@0
o Attachment 21: Copy of Tank Info April 2009
22211 Methods
To address Mr. Udofot’s concerns regarding potémtralation hazards in the lab, the IA Team IHecled
personal and area air samples in the Plating Laimp8ng and analysis was performed in accordantde wi
approved OSHA or National Institute for Occupatiddafety and Health (NIOSH) methods and submitbeait

American Industrial Hygiene Association (AIHA) aéigd laboratory for analysis. All like chemicalsre
sampled on the same day to account for the cumelaffects from working within different areas fretlab.

The IA Team IH determined the sampling methodsamalysis. The methods were selected to be abletézd
the lowest possible concentrations. The methods lgé¢he IA Team IH (and previously by the GSFCTiem)
are all OSHA and NIOSH approved sampling and amtalyinethods. The GSFC IH Office supplied the samgpl
equipment. The IA Team IH observed the samplingpsanhd operation.

The chemicals to be sampled and the sample losatvene chosen based on the contaminants of coticrivir.
Udofot mentioned during the telephone interview trase that the IA Team IH recommended. The |IA Téddm
added hydrofluoric acid based on the unique hazaelproduct poses to skeletal tissue. Sampleitosatvere
selected based also on tank concentrations of twgaminants listed in the April 2009 Plating FiacBath
Profile document, which reflected the current hatifile. (See Attachment 21: Copy of Tank Info A@2009.)
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Personal air samples directly reflect the concéptraf a contaminant to which an individual is egpd. During
personal air sampling, an individual voluntarilyawe a small air pump on his or her waist. A pieic€ygon
tubing, or other approved material, connects thewnp to a collection media attached to the irttliai’s shirt
collar, which is located in the individual’s breiity zone. A pump draws air through the collectiosdra. The
collection media is selected based on the samptetihodology so that it is able to capture the comant of
interest. The sampling methodology determines ittlew rate (the speed at which air is passed tghotine
media). The IH sets and records the airflow usipgmary calibration standard. An individual we#re pump
for the entire shift. At the end of the shift, fmemp and collection media are removed from theviddal. The
pump is post-calibrated, and the final airflow rsteecorded. The collection media is then treated preserved
as required by the sampling methodology and shippéue analytical lab for analysis. Laboratoryutesare
then compared with OSHA PELs and ACGIH TLVs to deiiee if exposure limits have been exceeded. Fifure
shows the sampling apparatus and setup that wds use

Figure 1: Personal air sample setup.
Note collection media near worker’s breathing zone.

The OSHA permissible exposure limit is establisteegrotect workers against the health effects pisure to
hazardous substances. PELs are regulatory limitseamount or concentration of a substance imithi® which
a worker is permitted exposure. OSHA PELs are baseth 8-hr TWA exposure. The ACGIH TLV is the 8-hr
TWA exposure recommended as the concentration tohvwhis believed nearly all workers can be exmbdaily
over a working lifetime without suffering adverseglth effects. While not a legal requirement, th&3 do
represent the most current information in scienstudy and are often more stringent than the O8HAs. The
IA Team IH compared sample results with the moriegent ACGIH TLVSs.

22212 Exposure to Airborne Contaminants in th&lectroplating Room

Concern 1 Employee exposure to acid mists, cyanides, aashhmetals, specifically hexavalent chromium,
through inhalation while working at the electropigttanks

Evidence: The employees interviewed did not experience ragpiy signs and symptoms relating to exposure to
acids, bases, and heavy metals. They also felotla¢ exhaust and ventilation (LEV) was adequate TA Team
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IH visited the Plating Lab and did not notice ael-tale chemical odors one would expect in a Réatiab,
which supported the LEV surveys, smoke tube testli and employee statements. The |IA Team |Hevesd
previous air sampling data and performed additiairatampling, all showing air concentrations betbes
OSHA PELs and ACGIH TLVs.

The area sampling pumps were located over the tarkish potentially would emit the vapors specifiga
addressed in the OSC letter (cyanide, hexavalent@bm, potassium hydroxide, sodium hydroxide, smlfuric
acid), as well as near the bench where the patblawn off. The collection media was placed inbheathing
zone where an individual working over the tankehére shift would be located. The IA Team IH respad that
the tanks run at standard temperature and pH henld¢al exhaust system operate in its normal meideres 2
and 3 show the area sampling apparatus and sé&igpse 4 shows sample locations.

Figure 3: Sampling apparatus and setup.
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Figure 4: Comprehensive view of sample locations.

The personal air sample and the area samples wiegeted the same day to allow for comparison betwbe

worst-case scenarios (the area samples at the) @mmik@ctual exposure. The personal sample pumporated
on an individual who spent time in the Plating lpssforming plating operations typical of those ostandard

workday. Since the lab did not have a “typical” ambof work available, sample coupons were plabed t

simulate a typical workday.

On the day of sampling, the IA Team IH confirmed kbcation, placement, and operation of the purfips.IA
Team IH confirmed with the Plating Lab personnehgesampled that the time in the lab and the tyijpeark
being performed the day of sampling was consistéthta typical workday; therefore, the sample resate
representative of the daily environment. These dat& recorded on GSFC air sampling field sheetm¢Ament
20: GSFC Bldg. 5 Plating Lab Air Sampling Field 8tseJune 20095ample results all came back below
detectable limits with the exception of hexavalenthromium, which was shown to be orders of magnitude
below the permissible exposure limi{Attachment 9: IA—Air Sample Report). Table 1 shdtws June 2009 air
sample results. Table 2 shows the historic air $angsults. Table cells containing data with detblet levels of

contaminants are highlighted in green.
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Table 1: 2009 Air Sampling Results (Collected by the IA Team IH)
Sample . .
Sample Sample . : Analytical Sample Time,
Date Type Person/Location Analyte ID/Analytical Results ACGIH TLV
Method
Hexavalent
06/24/2009 | Personal Katrina Harvey Chromium 1 OSHA-215
Hydrogen
06/24/2009 | Area G-1 Gold Strike Cyanide 3 NMAM 6010M <MDL (2.6 ug) | 344 minutes
06/24/2009 | Area A-6 Sulfuric Anodize Sulfuric Acid 5 NMAM 7903 <MDL (5p9) 311 minutes
06/24/2009 | Area B-10 Acid Copper Sulfuric Acid 6 NMAM 7903 <MDL (5pQ) 308 minutes
Sodium
06/24/2009 | Area A-2 Aluminum Etch Hydroxide 8 NMAM 7401 <MDL (40 pg) | 269 minutes
Sodium
06/24/2009 | Area B-3 Aluminum Zircate Hydroxide 9 NMAM 7401 <MDL (40 pg) | 275 minutes
Sodium
06/24/2009 | Area N-1 Electrocleaner Hydroxide 10 NMAM 7401 <MDL (40 pg) | 279 minutes
Hexavalent
06/24/2009 | Area A-12 Aluminum Iridite Chromium 14 NMAM 215
Hydrogen
06/25/2009 | Area CN-8 Silver Strike Cyanide 21 NMAM 6010M | <MDL (2.6 pg) | 360 minutes
CN-6 Silver Plating Hydrogen
06/25/2009 | Area Bath Cyanide 22 NMAM 6010M | <MDL (2.6 pg) | 358 minutes
06/25/2009 | Personal Katrina Harvey Sulfuric Acid 24 NMAM 7903 <MDL (5p9) 218 minutes
Hydrochlic Acid 24 NMAM 7903 <MDL (2.5 pug) | 218 minutes
Hydrofluoric Acid | 24 NMAM 7903 <MDL (5pg) 218 minutes
A-4 Aluminum
06/25/2009 | Area Deoxidizer Hydrofluoric Acid | 25 NMAM 7903 <MDL (5pQ0) 283 minutes
N-3A Stainless Steel
06/26/2009 | Area Etch Hydrofluoric Acid | 31 NMAM 7903 <MDL (5p9) 210 minutes

ACGIH —American Conference of Governmental IndadtHygienists

NMAN—NIOSH Manual of Analytical Methods

TLV—Threshold Limit Value—ACGIH TLV is the 8-hr tisrweighted average exposure recommended as thentoaton to which it is believed nearly all worker

can be exposed daily over a working lifetime withsuffering adverse health effects. While notgaleequirement, the TLVs do represent the moseotir
information in scientific study and are often metengent than the Occupational Safety and Heattimifvistration (OSHA) permissible exposure limit&€(R).

MDL—Method Detection Limit—The MDL is the lowest guatity of a substance that can be distinguisheu fiee absence of that substance (a blank valubjnat

stated confidence limit. <MDL means it's less ttia@ limit.

Note: Cells highlighted irgreen contain data reflecting detectable contaminantentrations.
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Table 2: Historic Air Sampling Results (Collected by GSFC IHO)
Date Type of Location of Sample Analyte Method Results Sample
Sample Time/PEL
Breathing zone between anodizing
strip and Aluminum Polish (center
10/27/1987 | Area aisle) Chromic Acid NMAM 5317 | <MDL 15 minute STEL
Cleophus Hunt - worked mainly in
10/27/1987 Personal center aisle Chromic Acid NMAM 5317 | <MDL 351 minutes
Breathing zone between anodizing
strip and Aluminum Polish (center Phosphoric
10/27/1987 | Area aisle) Acid NMAM 3601 | <MDL
Ben White - worked mainly in center | Phosphoric
10/27/1987 Personal aisle Acid NMAM 3601 | <MDL
Joel Mitchell worked mainly in
center aisle between Aluminum Sodium
10/28/1987 Personal Etch and Oakite Hydroxide NMAM 4202 | <MDL 270 minutes
Cleophus Hunt - worked mainly in
02/02/1988 | Personal center aisle above anodize bath Sulfuric Acid <MDL 481.5 minutes
Breathing zone, center aisle,
02/02/1988 | Area anodize sealer bath Sulfuric Acid
Charlie Adams, center aisle,
02/02/1988 Personal anodize sealer bath Soluble Nickel <MDL 332 minutes
Breathing zone, center aisle, above
02/02/1988 | Area anodized sealer bath Soluble Nickel <MDL 60 minutes
Breathing zone, northwest aisle, Hydrogen
02/02/1988 | Area above Hydrogen Chloride dip Chloride <MDL 15 minute STEL
Hydrofluoric
09/18/1996 Personal Cleophus Hunt, Nickel plating line Acid NMAM 7903 | <MDL (5 pg) 120 minutes
Hydrochloric
Acid NMAM 7903 | <MDL (2.5 pg) | 120 minutes
Nitric Acid NMAM 7903 | <MDL (5 ug) 120 minutes
Phosphoric
Acid NMAM 7903 | <MDL (2.0 ug) | 120 minutes
John Wolfe, Aluminum anodized Hydrofluoric
09/18/1996 | Personal line Acid NMAM 7903 | <MDL (5 ug) 108 minutes
Hydrochloric
Acid NMAM 7903 | <MDL (2.5 pg) | 108 minutes
Sulfuric Acid NMAM 7903
Nitric Acid NMAM 7903 | <MDL (5 pg) 108 minutes
Phosphoric
Acid NMAM 7903 | <MDL (2.0 ug) | 108 minutes
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Table 2: Historic Air Sampling Results (Collected by GSFC IHO)

Type of : Sample
Date Sample Location of Sample Analyte Method Results Time/PEL
Hydrofluoric
10/08/1996 Personal Cleophus Hunt, Copper plating line Acid NMAM 7903
Hydrochloric
Acid NMAM 7903 | <MDL (2.5 pg) | 260 minutes
Sulfuric Acid NMAM 7903 | <MDL (5 pg) 260 minutes
Nitric Acid NMAM 7903 | <MDL (5 ug) 260 minutes
Phosphoric
Acid NMAM 7903 | <MDL (2.0 ug) | 260 minutes
Charles Adams, Aluminum Hydrofluoric
10/08/1996 | Personal anodized line Acid NMAM 7903 | <MDL (5 pg) 282 minutes
Hydrochloric
Acid NMAM 7903 | <MDL (2.5 ug) | 282 minutes
Sulfuric Acid NMAM 7903 | <MDL (5 pg) 282 minutes
Nitric Acid NMAM 7903 | <MDL (5 pg) 282 minutes
Phosphoric
Acid NMAM 7903 | <MDL (2.0 ug) | 282 minutes
Charles Adams, Aluminum Sodium
10/08/1996 Personal anodized line Hydroxide <MDL 282 minutes
10/08/1996 | Personal Cleophus Hunt, Copper plating line Nickel OSHA-125 <MDL (2.0 ug) | 260 minutes
Zinc OSHA-125 <MDL (0.5ug) | 260 minutes
Copper OSHA-125
Hydrofluoric
11/13/1996 Personal Cleophus Hunt, Nickel plating line Acid NMAM 7903 | <MDL (5 pg) 327 minutes
Hydrochloric
Acid NMAM 7903 | <MDL (2.5 ug) | 327 minutes
Sulfuric Acid NMAM 7903 | <MDL (5 pg) 327 minutes
Nitric Acid NMAM 7903 | <MDL (5 ug) 327 minutes
Phosphoric
Acid NMAM 7903 | <MDL (2.0 ug) | 327 minutes
Charles Adams, Aluminum Hydrofluoric
11/13/1996 Personal anodized line Acid NMAM 7903 | <MDL (5 pg) 322 minutes
Hydrochloric
Acid NMAM 7903 | <MDL (2.5 ug) | 322 minutes
Sulfuric Acid NMAM 7903 | <MDL (5 pg) 322 minutes
Nitric Acid NMAM 7903 | <MDL (5 ug) 322 minutes
Phosphoric
Acid NMAM 7903 | <MDL (2.0 ug) | 322 minutes
Charles Adams, Aluminum
11/13/1996 | Personal anodized line Nickel OSHA-125 <MDL (2.0 ug) | 320 minutes
Zinc OSHA-125 <MDL (0.5 pg) | 320 minutes
Copper OSHA-125 <MDL (2.0 ug) | 320 minutes
08/23/1999 Nickel ? <MDL 226 liters
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Table 2: Historic Air Sampling Results (Collected by GSFC IHO)
Date Type of Location of Sample Analyte Method Results SEmple
Sample Time/PEL
Nickel ? <MDL 774.6 Liters
Sodium
Near A-1, Non-etch soak tank and (Sodium 3 NMAM
10/22/2008 | Area A-2 Alkaline Etch tank Hydroxide) 7300 M
4 NMAM
10/22/2008 Area Near G-1 Gold Strike tank Potassium 7300 <MDL (2.5 pug) | 345 minutes
4 NMAM
Gold 7300M <MDL (2pg) 345 minutes
2 NMAM
10/22/2008 | Area Near B-8 Watts Nickel tank Nickel 7300 <MDL (2pg) 343 minutes
Near A-1, Aluminum soak cleaner Sodium
(Oakite 61B) and A-2, Aluminum (Sodium 5 NMAM
10/23/2008 | Area Etch (Oakite 160) tanks Hydroxide) 7300M <MDL (2.5 ug) | 384 minutes
6 NMAM
10/23/2008 | Area Near E-7 Electroless Nickel tank Nickel 7300 <MDL (2 pg) 420 minutes
7 NMAM
10/23/2008 | Area Near G-1 tank Gold 7300 <MDL (2 pg) 425 minutes
7 NMAM
Potassium 7300 <MDL (2.5 pg) | 425 minutes
Hexavalent 11 OSHA <MDL (0.025
10/28/2008 | Area Near N-5C Anodized Strip tank Chromium 215 Hg) 371 minutes
12 NMAM
10/28/2008 | Area Near B-3 Zincate tank Zinc 7300 <MDL (2 pg) 361 minutes
Sodium
(Sodium 12 NMAM
Hydroxide) 7300M
Sodium
Near N-1 Electrocleaner Oakite 90 (Sodium 13 NMAM
10/28/2008 | Area tank Hydroxide) 7300M <MDL (2.5 ug) | 350 minutes
Hydrochloric S-1
10/29/2008 | Area Near B-1 HCI Dip tank Acid NMAM7903 | <MDL (2.5 pg) | 432 minutes
Near B-4A Nitric Acid and s-2
10/29/2008 | Area Ammonium Bifluoride dip tank Nitric Acid NMAM7903 | <MDL (5 pg) 422 minutes
21 NMAM
10/29/2008 | Area Near B-10 Acid Copper tank Copper 7300 <MDL (1pg) 413 minutes
Between B-6 Woods Nickel Strike 22 NMAM
10/29/2008 | Area tank and B-7 Black Nickel tank Nickel 7300 <MDL (2pg) 396 minutes
23 NMAM
10/29/2008 | Area Near A-12 Iridite 14-2 tank Barium 7300 <MDL (2pg) 379 minutes
23 NMAM
Chromium 7300 <MDL (2 pg)
s-11
10/30/2008 | Area Near A-6 Anodize tank Sulfuric Acid NMAM7903 | <MDL (5 pg) 431 minutes
Near N3A Stainless Steel Etching Hydrochloric s-12
10/30/2008 | Area tank Acid NMAM7903 | <MDL (2.5 pug) | 402 minutes
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Table 2: Historic Air Sampling Results (Collected by GSFC IHO)
Date el Location of Sample Analyte Method Results SEmale
Sample Time/PEL
Hydrofluoric s-12
Acid NMAM7903 | <MDL (5 ug)
Near N3A Stainless Steel Etching 31 NMAM
10/30/2008 | Area tank Chromium 7300 <MDL (2 pg) 412 minutes
31 NMAM
Nickel 7300 <MDL (2ug)
Hexavalent 32 0OSHAID | <MDL (0.025
10/30/2008 | Area Near A-12 Iridite 14-2 tank Chromium 125 Ha) 345 minutes
s-34
Near N-7, Stainless Steel Phosphoric NIOSH
11/10/2008 | Area Electropolish tank Acid 7903 <MDL (10 pg) | 250 minutes
88.7Lat19.9
01/16/2009 | Area Spray drying station Nickel NMAM 7300 | <MDL (2 pg) LPM
88.7Lat19.9
Chromium NMAM 7300 | <MDL (2 ug) LPM
88.7L at19.9
Barium NMAM 7300 | <MDL (2 ug) LPM
Sodium
(Sodium NMAM 88.7Lat19.9
Hydroxide) 7300M <MDL (2.5 ug) | LPM
88.7L at19.9
Potassium NMAM 7300 | <MDL (2.5 ug) | LPM
NMAM 88.7Lat19.9
Gold 7300M <MDL (2 ug) LPM
calculated by
using
analytical
results for
potassium
and gold and
plugging into
formula for
) potassium
Cyanide gold cyanide
89.6 L at 20.1
01/16/2009 | Area Spray drying station Nickel NMAM 7300 | <MDL (2 pg) LPM
89.6 L at20.1
Chromium NMAM 7300 | <MDL (2 pg) LPM
89.6 L at 20.1
Barium NMAM 7300 | <MDL (2 ug) LPM
Sodium
(Sodium NMAM 89.6 L at20.1
Hydroxide) 7300M <MDL (2.5 ug) | LPM
89.6 L at 20.1
Potassium NMAM 7300 | <MDL (2.5 ug) | LPM
NMAM 89.6 L at20.1
Gold 7300M <MDL (2 pg) LPM

NMAN—NIOSH Manual of Analytical Methods

MDL—Method Detection Limit—The MDL is the lowest guatity of a substance that can be distinguisheu fiee absence of that substance (a blank valubjnat

stated confidence limit. <MDL means it's less tttia@ limit.

Note: Cells highlighted imjreencontain data reflecting detectable contaminanteotrations.
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Note: The GSFC IH staff has performed several roundsrahonitoring in the Plating Lab over the past 22
years. The majority of the sampling conducted repmés area samples where the collection mediéoised to
remain over a contaminant source for an entirevéagus a personal sample, which follows the emgoye
throughout the day whether that employee remaittsmihe lab or not. The area sample representadnst
case scenario, but does not necessarily reprdsenkposure to personnel. The personal sampleaeturelates
to employee exposure. For circumstances in whighl@yees’ exposures vary greatly with workload, ldnmay
decide to perform area sampling to represent thrstwase exposure if the workload dictates an @algr
dedicated to plating.

The sample results from the past 22 years conslisow the majority of data points are below detection
limits the methods were capable of detecting. Emeainder of the data points has consistently beamdf to be
orders of magnitude below legal permissible expofimits. Sample locations have been well dispersed
throughout the lab, representing exposures thrautghe area. Sampled contaminants also represeniaist
harmful materials used in the lab.

Push-pull ventilation systems, such as the ones insthe Plating Lab, are designed to operate ithinimum
airflow pull velocity of 100-150 feet per minutgifi). The pull velocity should be 1.5 to 2.0 timles push
velocity. The advantage of the push-pull systethas the push portion forces a jet of air acrosscibtntaminant
source into the flow field of the capture (pull)dab This allows the airflow to travel in a much maontrolled
manner over a much larger area than using an etxhaod alone could achieve.

The IA Team IH reviewed a sample of previous assests from 1996 (Attachment 22: Copy of LEV GSFC
Working Copy); 2004 (Attachment 12: Code 547 BawelH Survey October 2003); and 2008 (Attachment 23
Bldg. 5 Plating Lab Push-Pull Ventilation Survey08® While the GSFC IH and the IA Team IH noted tha
pull velocity did not always meet the 1.5 to 2rdk the push velocity, the pull velocity did alwayseed the
push velocity. This, coupled with previous sampliagsistently showing below detection limit findingr
findings at orders of magnitude below legal periblesexposure limits, suggests the exhaust is iy
removing contaminants from the worker’s breathiogezeven though it may not be operating as design
requirements dictate.

To verify the capture of contaminants, the 1A Tdhhrequested a smoke test be performed over a nased of
hoods. During this test, smoke is blown over thedbthe tank allowing the hygienist to visibly ssecurrents
and, therefore, to determine if the smoke is cagtim the “pull” side of the exhaust system intahdehis
provides a visible verification of successful cantaant capture.

The GSFC IH staff performed the smoke tube teshume 15, 2009. The testing was videotaped forAhBelam
to view and document the results. The smoke testpggformed over the following tanks:

* A-12—Iridite Bath

* B-4—50-percent Nitric Acid Dip
» B-6—Nickel Strike Tank

*+ G-1—Gold Strike Tank

» G-3—Gold Plating Tank

The results show the smoke being entrained intexhaust system as intended (Figure 5). Thesesemel
consistent with what would be expected based omihamum chemical odor found in the room and cdesity
low or non-detectable air sampling results.
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Figure 5: Vapor entrained into LEV system.

The medical staff also provided the following infation:

“This email is a response to a request for commegdrding concerns of an employee in a Platingdtab
GSFC. The employee apparently expressed conocgandiag potential exposure to respirable toxic
chemicals.

After being informed of the concern, | spoke witle employee by phone. He suggested screening blood
of employees in the Plating Lab for toxic chemicald that time he responded that as far as he knew
none of the employees in the shop had mentionddrawg symptoms that may be related to exposure. |
informed him that screening for toxic chemicals Wodepend on qualitative and quantitative exposure
assessment currently planned by the IH staff.

Following review of results of the IH exposure a&ssrent a few weeks later, | called the employee, Mr
Udofot, to discuss, and left a message. He netarmed my call.

In the months prior to, during and subsequentitotiime period, no workers from any Plating Labs at
GSFC were seen in the GSFC clinic complaining ofigpms which would have been attributable to
respirable (gaseous) or airborne droplet toxic dbahexposure. Also, no medical documentation was
forwarded to the GSFC clinic from physicians in kbeal community suggesting possible toxic chemical
exposure in any workers.”

Violation of law, rule, or regulation: None

Recommendation: Some of the employees did not recall seeing tid3 28 Survey of Code 547 or previous air
sampling results; however, they stated that thieyey would have been notified if there were ssue. It is
recommended that the Plating Lab employees andgeanattend a safety meeting to review the conterds
recommendations within the 2003 IH assessmentditiad to the air sampling results.

Concern 2: Employee exposure to acid mists, cyanides and heasls, specifically hexavalent chromium
through inhalation during the use of shop air fartp drying
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Evidence: The employees interviewed did not experience ragpy signs and symptoms relating to exposure to
acids, bases, and heavy metals. The |IA Team Iitedishe Plating Lab and did not notice any tek-tethemical
odors one would expect in a plating lab. The IAmdl reviewed previous air sampling data and pentxt
additional air sampling, all showing air concentmas below the OSHA PELs and ACGIH TLVs. Figurenéws
the parts drying operation.

Figure 6: Parts blow-drying operation.

Violation of law, rule, or regulation: None

22213 Exposure to Surface Contaminants in theléctroplating Room

Concern 1: Employee exposure to acid mists, cyanides andyhaatals, specifically hexavalent chromium,
through skin absorption from contact with contartedasurfaces while working at the electroplatingkia

Evidence: Review of chemical hygiene practices. The IA Tdlndlid not observe any signs of acid burns or
allergic reaction to heavy metals on Plating Laispenel’s hands and arms.

The GSFC staff did not collect surface samples imzshere are no standards with which to comparavibe
samples to determine if a limit had been exceetieere are hygiene practices in place and deschibta lab’s
Chemical Hygiene Plan (CHP) that address persaxpaisure relating to surface contamination fromsmyrce
throughout the lab (e.qg., no food or drink in labnd washing; etc.). The IA Team IH concurs with decision
not to conduct sampling of the rinse tanks or watnlé¢ because the results do not correlate to hexaosure as
air samples do.

A CHP has been developed for the Plating Lab asined|by the Code of Federal Regulations 29CFRIISIBED.

The plan was developed and signed by a team ofoyegé consisting of Plating Lab employees and neasag
and their safety engineer. The CHP was noted api@ransive (several binders in size) and covengdssuch

as employee training requirements and documentgiracessing and plating procedures, safety proesd®PE
requirements, and Material Safety Data Sheets (MSDS

The IA Team IH noted there were several proceddoesmented in the CHP consistent with interviewnaars
that would minimize employee exposure to hazardoaterials through dermal exposure. These procedures
include the following:
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» Washing hands when leaving the lab area
* No food or drink permitted in the lab area

* Use of chemical resistant gloves during plating e@meimical mixing tasks (including removal of gloves
when answering phone within the Plating Lab to oedusks of phone, phone-to-face, and hand-to-face
contamination)

The IA Team IH noted that some pieces of documiemtatored within the CHP were not kept up to date.
example, training records and LEV survey resultg&ioed within the CHP were not the most recensives.
When the 1A Team IH requested the most recent messpf this documentation, it was immediately pded. It
appeared that employees were up to date on rempif@iptection training, but the documentation hatibeen
updated.

The IA Team IH confirmed with the employees thatythad not been seen by the on-site physiciamjoryi or
iliness related to acids or heavy metals. The larmdH did not see any evidence of acid burns oncditlye
employees’ hands or arms.

Violation of law, rule, or regulation: None

Recommendation 1: The CHP is in need of updating. The training doentation is outdated (training
requirements are maintained, but the data arepudatad within the document), and there are sonagiements
between the CHP and the 2003 IH Survey of Codelat/should be remedied. The 2003 IH Survey of CGatie
should be corrected to identify gloves as requicedhemical conversion coating operations.

Recommendation 2; Even though the employees were all aware of tldedflypioric acid First Aid kits, they were
not aware of how to use them or the reporting ptoces after their use. It is recommended that aremwess
training class be provided to the Plating Lab emypés on the use of the kits and follow-up medicatedures
for exposure to hydrofluoric acid.

Concern 2 Employee exposure to acid mists, cyanides, aashhmetals, specifically hexavalent chromium,
through skin absorption from contact with contartedasurfaces that potentially result from the usshop air
for parts drying

Evidence: Review of chemical hygiene practices. The IA TdBndid not observe any signs of acid burns or
allergic reaction to heavy metals on Plating Laispenel’'s hands and arms.

Violation of law, rule, or regulation: None

In conclusion, with respect to areas of Industdgdjiene, the 1A teardid not find a violation of law, rule, or
regulation. Moreover, the investigation revealed that Mr. tédalid not raise any concerns that would present a
substantial and specific danger to public healthsafety.

2222 Quality Assurance

In the OSC letter, Mr. Udofot stated there werebfgms with maintenance of the plating tanks inG&FC
Plating Lab that could compromise the quality aaiéty of the Plating Group product. During the l1&am’s
interview with Mr. Udofot, he made clear his conterelating to the final product were mainly asatex with

the rinse tanks problems. The concerns Mr. Udafofiomed in the telephone interview were associatid the
following:

— Rinse tank maintenance

- Rinse water quality
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— Certification documentation

— Customers and GSFC Plating Lab personnel complaints

The evidence provided under each concern statdtefuon in this section is based on the following:

Interviews with employees (Plating Lab employeeanagers of the Plating Lab employees, planners,
quality employees, facility maintenance personregired lab chemist and manager, and customer named
by Mr. Udofot)

Review of laboratory procedures, industry spediitees, drawing, tank logs, probes’ purchase order a
quality manual, and certification logs

Review of old (collected by GSFC) and new (collddbg the 1A Team) water samples

Note: The following items and documents were reviewedrgo or during the visit to GSFC:

Goddard Space Flight Center Documentation

GSFC Work Instruction 547-WI1-8072.1.22A “Qualityalalin the Electroplating Laboratory”
GSFC Work Instruction 547-WI-8072.1.16A “ProcessiCol for Electroplating”

GSFC Work Instruction 547-WI1-8072.1.6B “Bath Anal/for the Electroplating Solutions”
GSFC Procedural Requirements GPR8072.1D “Processdlb

GSFC Procedure Guidelines 547-PG-8072.1.1D “Marnufangy Process”

GSFC Certification Log

GSFC Plating Bath Book

GSFC Maintenance Log

Test Reports

Attachment 6a: IA—Water Sample Report July 23, 2008

Attachment 6b: IA—Water Sample Report June 24, 2009

Attachment 6¢: IA—Water Sample Report July 23, 2009

Attachment 24: Purchase Order for Probes

Company Literature

Myron L. Company—CONTROLSTIK Rinse Tank System Midg¢7 Operation Manual, 21 Oct. 08
ASTM D1193-06 “Standard Specification for Reageratéy”

ASTM A967-05 “Standard Specification for ChemicalkBivation Treatments for Stainless Steel Parts”
AMS 2422E “Plating, Gold”

AMS 2700C “Passivation of Corrosion Resistant Steel

QQ-P-35C “ Passivation Treatments for Corrosionistast Steel”

Military Standards
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e MIL-G-45204C “Gold Plating, Electrodeposited”
* MIL-C-26074E “Coating, Electroless Nickel”

22221 Rinse Tank Maintenance

Concern 1 The sensor probes were never used or maintainételemployees, which resulted in improper rinse
water pH.

Evidence: Interviews held with GSFC personnel confirmed phabes were not maintained in accordance with
the manufacturer’'s (Myron L. Company) Operationskl. Since GSFC'’s Plating Lab work instructions
contain no pH requirement for rinse tank de-ioniaeder, no violation could occur. Specifically, tbe 